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-  Proposes  Performance  Plan  - 

1 .  Construct  the  C'  ion  source  and  MW  plasma  CVD  system.  [1-2  months] 

2.  Investigate  the  epitaxial  growth  processing  technology  by  controlling  the 
surface  modification  process  and  produce  PE  CVD.  [3-5  months] 

3.  Characterize  the  optical  and  structural  properties  of  the  typical  samples.  [4-6 
months] 

4.  Refine  deposition  process  design  [6  months] 

5.  Final  report  [6  months] 


According  to  the  above  proposed  performance  plan,  we  were  constructing  the 
deposition  system  and  C*  ion  source  in  a  previous  month.  The  proposed  work 
will  be  performed  in  two  independent  systems:  (1)  obtain  C‘  ion  beam 
parameters  for  the  optimum  surface  configuration  for  epitaxial  diamond 
nucleation  in  LEED  installed  UHV  chamber,  (2)  epitaxial  growth  studies  in  ion 
beam  CVD  system  where  C*  ion  gun  will  pre-treat  the  sample  surface  according 
to  the  parameters  obtained  in  UHV  system  and  further  growth  will  be  performed 
by  Microwave  Plasma  Enhanced  CVD  (MWPE  CVD)  process. 

The  Fig.1,a  shows  the  photography  of  MWPE  CVD  deposition  system  where  we 
will  grow  the  films.  Previously,  we  had  deposited  carbon  nitride  films  using  co¬ 
deposition  of  C  ion  gun  and  nitrogen  plasma  introduced  by  MW  plasma  source 
shown  in  Fig.1,a.  Since  the  first  task  is  to  find  the  condition  for  the  surface 
modification  by  C'  ion  gun,  we  are  modifying  the  existing  C  ion  gun  to  be  fit  in 
UHV  analysis  chamber  as  shown  in  Fig.1,b.  We  are  also  constructing  a  new 
UHV  C  ion  gun  which  will  be  dedicated  to  the  UHV  analysis  chamber.  In  the 
mean  time,  we  will  investigate  the  surface  modification  using  the  modified  C‘  ion 
gun  which  was  attached  to  the  CVD  deposition  chamber.  As  soon  as  we 
complete  the  construction  of  the  UHV  C*  ion  gun  and  also  by  this  time  we  will 
have  some  information  on  the  surface  modification  parameters,  we  will  attach  the 
C'  ion  gun  back  to  the  CVD  system  and  we  will  investigate  the  epitaxial  growth. 
The  newly  built  UHV  C  ion  gun  will  then  be  installed  to  the  UHV  analysis  system, 
we  will  further  investigate  the  surface  modification. 

Summary  of  activities  in  the  first  month  (1/13/95  -  2/12/95) 

•  LEED  was  installed  in  UHV  analysis  system  (Fig.1,b) 

•  The  existing  C‘  ion  gun  was  modified  to  fit  into  the  UHV  system,  (mechanical 
drawing  of  the  modification  parts  and  schematic  diagram  of  UHV  system  is 
attached  in  Fig. 2) 

•  The  necessary  modification  parts  are  machined,  (invoice  attached) 

•  The  construction  of  the  UHV  C'  ion  gun  is  in  progress:  necessary  parts  are 
ordered  (invoice  attached)  and  the  schematic  drawing  of  the  UHV  C‘  ion 
source  is  shown  in  Fig. 3. 
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Fig, 2  (b)  Schematic  drawing  of  UHV  analysis  chamber. 
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Fig. 3  Schematic  presentation  of  the  SKION's  NMIBS  which  will 
be  constructed  and  used  in  UHV  analysis  chamber. 
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